INTRODUCTION
Since the discovery of the world class Olympic Dam IOCG deposit in 1975 , the Gawler Craton in South Australia has been subjected to srutiny by various explorers using a multidisciplinary exploration approach (geology, geophysics and tectonic analysis) in search of similar deposits. Potential field geophysical methods are traditionally used for IOCG exploration. These methods though apparently effective lack the lateral and depth resolution needed to image deeper mineral deposits for targeted mining, currently limited at about 3.9km, (AngloGold 2012) . Also, we don't know what deposits have been missed by the absence of detectable magnetic and gravity responses, despite their well-known limitations with depth of investigation.
Early applications of seismic profiling for mineral exploration were had difficulties and results were not often encouraging because data acquisition and processing were done without the required modification to the procedures typically used previously in hydrocarbon exploration. However, recent application of seismic reflection techniques provides much greater promise in the delineation of ore-bodies and for mine planning in complex hard rock environments as documented by Malemire et al 2012; Salisbury et al, 2000; Milkereit et al 2000; Malahmir and Bellefleur 2010; Perron and Calvert, 1998; Snyder et al 2009; Spenser et al, 1993; Juhlin et al, 2003; Nelson, 1984; Drummond, 2000; Roberts, 2003; Salisbury, 1997; Urosevic, 2005; Greenhalgh, 1997; Harrison et al. 2012; Pretorius, 1997; Hatherly, 1994; Urosevic, 1992a; Hammer et al., 2004; Hearst, 1998. Despite the relative successes of the above-mentioned applications of seismic reflection a real problem exists for exploration beyond the immediate vicinity of a known deposit. All previous studies have focussed upon high resolution detection of mineralisation and the hosting structures. For "greenfields" exploration, where known deposits are many km's away we look at whether the seismic method is viable for such exploration. To reduce costs we anticipate a 2D survey geometry and geophone and source spacing more akin to regional studies, such as 20m geophones and 40m shot spacing. Also, we look at Iron Oxide Copper Gold deposits in the Gawler Craton as an example, as these are often associated with large intrusive complexes. The study will focus on the Hilside deposit since we have a significant petrophysical data and experience from performing a 3D survey over the mineralisation. We test the idea that IOCG deposits can be found by looking for the seismic signatures of intrusions along prospective structures.
Geology of the Study Area
The Hillside IOCG deposit can be classified as a recent discovery hidden by sequences of sediments approximately 10-30m thick comprising unconsolidated sand spreads and inland dunes, silty sandstone, siltstone, and limestone of the Rogue Formation and calcareous siltstone, calcarenite, sandstone of the Muloowurtie Formation (PIRSA 2003) . It is bounded to the west by the Pine Point Fault with unmineraliszed sediments and volcanic units occurring in the hanging wall and to the east (footwall) by a large granitic intrusion. (Aldam, 2014 , Rex minerals, 2010 .
Host rocks include: Paleoproterozoic skarns and metasediments, which have been intruded by Granite and Gabbro equivalents. The mineralisatoccurs in Proterozoic age rocks including metasediment, granite, gabbro and skarn and is spatially associated with the regional Pine Point (Androssan) Fault Zone and locally identified with Songvaar, Zanoni, Dart and Parsee Fault zones. Primary copper -gold mineralization
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Fig. 1: Location of the study area
The Hillside deposit lies along the edge of the Pine-point fault, which has a history of deposits occurring near the fault. So Hillside will be used as a template for finding intrusive complexes near a deep fault, as such complexes are more likely to be mineralised.
METHOD AND RESULTS

Petrophysical Measurements
The best way to ascertain the viability of the geological model achieving its geophysical objective is by measuring velocity and density information on drill holes. The information obtained helps to interpret potential sources of reflections in the study area and set the realistic goals for the seismic survey, (Heinonen, 2013) . A total of 491 samples from 13 drill holes were measured and analysed. Figures 2-3 shows the petrophysical properties measured from the core samples from Well HDD-064 and the scattered distributions of the specific gravity vs P-wave velocity and Pvs. S-wave velocity. 
Geological Models and Synthetic Survey Design
The geological model and synthetic survey design was intended to represent suitable field parameters that are applicable to cost-effective 2D seismic acquisition. For these reasons, the synthetic data was modelled with survey parameters similar to what might be used in practice; a series of 2D lines crossing the main fault. This involved a 10km length by 2km depth geological model ( fig.4-6) , of which the primary zones of interest (the Hillside copper deposit mineralization) were situated within the central 1km. To ensure the reliability of the geological model, a magnetic response was simulated with results showing a good correlation between calculated and observed responses. Parameters for the survey design include 490 shot points at 20m interval and 1000 receivers at 10m spread across the model with a 35-55 Hz Ricker wavelet which serves as the dominant frequency. The pattern of source positioning replicated a rolling split spread acquisition design such that the entire 1000 active receivers were split in the centre by the source at all points. 
Modelling and Generation of Synthetic Data
Forward modelling was carried out using a 2D acoustic modelling package in order to generate synthetic seismic reflection gathers. To test the viability of seismic responses, several cases were adopted for modelling. In the first case (intrusive and non-intrusive), data was modelled with 490 shots points at 20 metre intervals spread across the entire length of the model with a 35 Hz Ricker wavelet input as the dominant source frequency. In the second case, data was modelled with 270 shots points at 40 meters interval and 500 receivers at 20 meters. In the third case, we increase the dominant frequency to 55Hz and repeated the parameters used in the first case. The effectiveness of different dominant frequencies for revealing the almost vertically intrusive complex structure hosting the orebodies is of interest as it may give greater weight to use slightly more costly, but dense geophone arrays in future surveys.
Processing of Synthetic Data
All shot data was simulated using Tesseral-2D full elastic modelling software. This created shot records and SEG-Y data files for each forward model to be processed more thoroughly using RadexPro. Once SEG-Y data files were imported to RadexPro software, geometry was assigned to the data sets after which it was sorted by CDP for the purpose of binning and analysis of the wave field. Full processing was performed using a relatively standard data processing flow. However, to enhance the chances of imaging the complex structure hosting the deposit, considerable effort was applied to velocity analyses (Hammer et al (2004) . The processing steps included quality control (trace editing and muting), and firstbreak picking. Prestack processing included band-pass filtering (35-55 Hz), spherical divergence, NMO and predictive deconvolutio. Poststack processing included ensemble stack and finite-difference depth migration.
Results
All shot data was simulated using 2D full elastic modelling package which enabled the data in SEG-Y to be exported into processing software. Full processing was then performed using a relatively standard data processing flow.
Figure (8) displays the migrated sections for the various cases considered. A superior result came from scenario A: the intrusive case with that has 20m source and 10m receivers spacing with a 35Hz dominant frequency. The migrated image was able to resolves the various layers as well as the complex structure of the sub-vertical intrusion. Reflections from the edges of the intrusions as well as the various lithological contacts are well defined and more visible compared with the geological model. In the second case when the source and receivers spacing was increase to 40 and 20m respectively but maintained the 35Hz dominant frequency, the migrated image also correlate well with the geological model. In the third case when the dominant frequency was increase to 55Hz, the corresponding migrated offers no obvious benefits. The effect of scattering of energy due attenuation may have resulted in the poor and blur migrated section. Scattering from background heterogeneity produces increasing amounts of noise. In the last case, (no intrusion) the dominant frequency was also 35Hz.
We observed a close relationship of the image with the geological model, and this was also the case with our real 3D seismic survey over the actual mineralisation; however, the intrusive complex itself is composed of many separate blocks and scattering faults within it (pers comm with Rex geologists and M. Hossain). The modelled data looks better than "real" data due to the lack of "noise" in modelled data plus the relatively simple interfaces and an absence of scatterers, which are prevalent in a "hard rock" environment. The layers within the meta-sediments are of low contrast, but the lack of other interfaces and noise makes the internal structures within extend to stand out. However, it is hard to not observe the presence of an intrusive complex or fault in the simulated data. In the case of investigating the Pine-point fault using 6 km lines with a 40-20m (source-receiver) geometry we would be able to cover an area of 10km of strike length with a series of 5 km long lines, with say 25 lines. Thus, for cost of 125 linear km we could explore a tenement area fairly rigorously.
CONCLUSION
This modelling study demonstrates that seismic reflection techniques should be a useful tool for exploration of IOCG deposits, even when hosted in complex structures as can be the case the case in the Gawler Craton. Detection of the seismic response at Hillside is subtle due to the highly deformed and folded meta-sediment intruded by numerous and almost vertical granitic and gabbroic intrusions as they have the potential of generating a complex reflected wave-field that could conceal the reflections from the target. However, even with sparse acquisition parameters, it is feasible to image the various layers and see where the intrusives overprint the reflections from the basement geological structures and the cover sediments. Despite not imaging all of the intrusiverelated mineralisation directly, we can see their presence, and the possibility of mineralisation in a well-endowed province such as the Gawler craton.
